Abstract | Hypertension and diabetes mellitus frequently occur together, leading to increased complications and mortality in patients with both these conditions. Blood pressure (BP) goals for patients with diabetes have consistently been more aggressive than for patients without diabetes. Although the benefits of lowering BP are well documented, data to support this more aggressive goal are lacking. In fact, lowering BP might not always be better. We review the available evidence regarding BP treatment in patients with hypertension and diabetes from randomized clinical trials, as well as available observational data. We also consider evidence related to the J-shaped curve, which reflects the relationship between BP and outcomes in patients with diabetes, and make recommendations for treatment of BP on the basis of a patient's individual risk, as opposed to on the basis of aggressive BP targets recommended by global guidelines. In the future, a personalized approach will maximize the benefits from treatment.
Introduction
Elevated blood pressure (BP) has long been recognized as an important component of the constellation of risks for long-term cardiovascular sequelae associated with diabetes mellitus. 1, 2 For almost two decades, BP goals in patients with diabetes have been set more aggressively than in patients without diabetes. [3] [4] [5] [6] [7] The prevailing recom mendation for treating BP in patients with diabetes has been 'the lower the better' , with no threshold. 8 This recommendation was spearheaded by landmark clinical trials published in the 1990s that established clear benefit with regard to cardiovascular risk reduction when BP was lowered intensively in patients with diabetes. 9, 10 However, data from more contemporary populations with hypertension and diabetes do not confirm the benefit of intensive BP lowering. 11, 12 In this Review, we examine the evidence leading up to the recommendations that 'lower is better' with regard to BP lowering, as well as current evidence suggesting that 'lower is not always better' for reduction of cardiovascular-related morbidity and mortality. Furthermore, we propose some explanations for the discrepancies that have been observed with regard to the beneficial effects of BP lowering, and provide suggestions for future consideration by guideline committees and practitioners caring for the growing population of patients with hypertension and diabetes.
Diabetes and hypertension
The prevalence of diabetes has increased steadily over the past 40 years, with an estimated 216 million people worldwide developing the disease in the past two decades alone.
13 By the year 2030, the number of people with diabetes is expected to have risen to 366 million worldwide.
14 As many as 70% of people aged >40 years who have diabetes are also affected by hypertension, with black and Hispanic individuals affected disproportionately compared with the rest of the population. [15] [16] [17] [18] Hypertension and diabetes have an additive effect on long-term cardiovascular risk, with the combination of these conditions leading to greater risk of microvascular complications, including nephropathy and retinopathy, and macrovascular complications such as atherosclerosis and medial calcification. 19 An increased risk of mortality is also observed in patients with diabetes, with eight out of 10 patients with diabetes dying from cardiovascularrelated events. 20 In fact, common genetic and environmental precursors have been suggested for diabetes and atherosclerosis, which is the basis for the 'commonsoil hypothesis' relating to diabetes and cardiovascular disease (CVD). 21 The inter-related pathophysiology of hypertension and diabetes is complex and not fully understood; however, impaired autoregulation of BP and attenuation of nocturnal decrease in BP have been postulated to have an important role in this process. 18 Comorbidities, such as obesity and dyslipidemia, further complicate the ability to find common pathological mechanisms between the two conditions. 2, 22, 23 A twofold to threefold increase in the risk of cardiovascular-related morbidity and mortality is found at every increase in systolic or diastolic BP above 120/80 mmHg; 24 in patients with diabetes there is a continuous increase in risk regardless of BP level.
The benefits of treating these conditions are well documented, and the degree of benefit derived is directly proportional to the level of risk when treatment is initiated, regardless of whether diabetes is present. 26 From the time when diabetes was established as carrying the same risk of a subsequent cardiovascular event as heart disease, a decade ago, 27 guidelines for the management of risk factors in this patient group have evolved to include aggressive lowering of BP; 6, 28, 29 however, supporting evidence for this aggressive management of BP in patients with diabetes remains scarce. 30, 31 Macrovascular benefit of BP lowering
Reduction of BP in patients with hypertension (>140/90 mmHg) and diabetes is known to reduce the risk of cardiovascular events. The studies summarized in Tables 1-3 followed patients over the past two decades; importantly, baseline age, percentage of patients with CVD, and mean BP varied substantially across the studies. This fundamental variation in baseline characteristics could explain some of the observed differences in long-term outcomes. Furthermore, new risk-lowering treatments and therapy for vascular disease have emerged over that time period, such as aspirin, statins, and angiotensin-converting-enzyme (ACE) inhibitors; these therapeutic developments, along with temporal changes in the disease-such as increasing prevalence of obesity-have well established effects on outcomes.
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Placebo-controlled trials Table 1 summarizes placebo-controlled trials of BP lowering in patients with hypertension and diabetes. The cohorts of patients with diabetes analyzed in early placebo-controlled, randomized trials provide important evidence supporting the dramatic benefit of reduction of systolic BP by ≥20 mmHg when baseline systolic BP was ≥170 mmHg. 35, 36 The systolic Hypertension in the Elderly Program (sHEP) 35 showed a 34% reduction in the rate of cardiovascular events and a 56% reduction in rates of coronary heart disease in elderly patients with diabetes over 5 years of follow-up. However, the systolic BP target in this trial was <160 mmHg for patients with BP >180 mmHg at baseline, or a reduction of 20 mmHg for those with baseline systolic BP between 160 mmHg and 179 mmHg. The systolic Hypertension in Europe (syst-Eur) trial, 36, 37 which was stopped early as a result of significant benefit in the active treatment group, confirmed a 62% reduction in risk of a cardiovascular event, and also observed a 69% reduction in the rate of strokes in patients with diabetes, over just 2 years of follow-up. However, target systolic BP in this trial was <150 mmHg. The Action in Diabetes and Vascular Disease: Preterax and Diamicron modified Release Controlled Evaluation (ADVAnCE) study, 38 which enrolled only patients with diabetes, was published almost a decade after sHEP and syst-Eur. This trial demonstrated more modest, though significant reductions in cardiovascular risk associated with BP-lowering therapy, with a 14% reduction in allcause mortality and 18% reduction in cardiovascularrelated mortality after almost 5 years of follow-up. of intensive versus less-intensive BP goals Table 2 summarizes studies of BP lowering with the use of intensive versus less-intensive therapy or BP goals in patients with hypertension and diabetes. The Hypertension optimal Treatment (HoT) study 9 and the uK Prospective Diabetes study (uKPDs) 10 were the first studies to randomly assign patients to less-intensive or more-intensive BP goals. The HoT study investigators randomly assigned patients to three different diastolic BP target groups (≤90 mmHg, ≤85 mmHg, and ≤80 mmHg). In the cohort of HoT participants with diabetes (n = 1,501), those in the ≤80 mmHg target group had a 51% reduced risk of cardiovascular events and 70% reduced risk of cardiovascular-related mortal ity compared with those in the ≤90 mmHg group after 4 years of follow-up. 9 notably, patients randomly assigned to the ≤80 mmHg target group achieved a mean BP of 144/81 mmHg, whereas those in the ≤90 mmHg target group achieved a mean BP of 148/85 mmHg. As in sHEP and the syst-Eur trial, the baseline systolic BP of the HoT participants was very high, 170 mmHg, but the baseline diastolic BP was also very high, at 105 mmHg. 9 The uKPDs investigators randomly assigned patients with diabetes to either 'tight BP control' (<150/85 mmHg) or 'less-tight BP control' (<180/105 mmHg). 10 Patients in the <150/85 mmHg group had a mean baseline BP of 159/94 mmHg and achieved a mean BP of 144/82 mmHg, whereas those in the <180/105 mmHg group had a mean baseline BP of 160/94 mmHg and achieved a mean BP of 154/87 mmHg after more than 8 years of follow-up. Compared with the less-tight-control group, those in the tight-control group had a significant 44% reduction in risk of stroke (P = 0.013), a 32% reduction in risk of diabetes-related death (P = 0.019), and a 24% reduction in risk of diabetes-related end points (P = 0.0046). 10 when the uKPDs investigators performed an additional 10-year follow-up of the patients, which included in-person visits and questionnaires but no attempt to intervene on BP, the benefits observed in the tightcontrol group at the first 8-year follow-up were no longer present. 39 over the entire 20-year follow-up period, no difference in the rate of any diabetes-related end points, myocardial infarction (mI), microvascular disease, or allcause mortality was observed between the tight-control and less-tight-control groups. 39 Investigators of the Appropriate Blood Pressure Control in Diabetes (ABCD) trial 40 randomly assigned patients with diabetes and high BP 41 (mean baseline diastolic BP ≥90 mmHg) or who were normotensive 42 (mean baseline diastolic BP 80-89 mmHg) to more-intense and lessintense diastolic BP goals. Patients with hyper tension enrolled in the ABCD trial were randomly assigned to a diastolic BP goal of 75 mmHg (intense control) or 80-89 mmHg (less-intense control), whereas normotensive patients were randomly assigned to a 10 mmHg decrease in diastolic BP (intense control) or no intended change in diastolic BP (less-intense control). At 5 years, a significant 49% decrease in risk of all-cause mortality was observed in the population with hypertension in favor of intense BP control, although this risk was a secondary outcome. no difference in the primary outcome, a change in 24 h creatinine clearance, was observed. In the normotensive population, a significant 70% reduction in relative risk of stroke was seen, although this risk was also a secondary outcome, and only 17 strokes occurred during the 5 years of follow-up.
The Action to Control Cardiovascular Risk in Diabetes (ACCoRD) trial 11, 31 investigators randomly assigned patients with hypertension and diabetes (n = 4,733) to antihypertensive therapy considered intensive (targeting a systolic BP of <120 mmHg) or standard (targeting a systolic BP of <140 mmHg). The risk of nonfatal mI, nonfatal stroke, or death from cardiovascular causes over a mean follow-up of 4.7 years was evaluated. ACCoRD is the first large randomized trial that provides the opportunity to assess the effects of lower achieved systolic BP (<120 mmHg) in patients with diabetes. Patients randomly assigned to the intensive-therapy group achieved a mean BP of 119/64 mmHg whereas those in the standardtherapy group achieved a mean BP of 134/71 mmHg. no significant difference in risk of nonfatal mI or cardiovascular-related death was observed when comparing the intensive-therapy and standard-therapy groups.
However, a significant 42% reduced risk of total stroke and 38% reduced risk of nonfatal stroke was seen, although the overall annual stroke rate was very low (0.32% and 0.53% in the intensive-therapy and standard-therapy groups, respectively). Additionally, no information was provided regarding the level of functional disability resulting from the strokes, making it difficult to interpret the overall risk-benefit ratio for the stroke outcome. A signifi cantly increased incidence of serious adverse events was also seen in the intensive-therapy group, including hypo tension, bradycardia, and arrhythmia, all of which are known to be associated with poor outcomes. The ACCoRD investigators concluded that their results provide no evidence that intensive BP control reduces the rate of a composite of major cardiovascular events.
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Although it may be surprising that significant reductions in the rate of cardiovascular events were not observed in ACCoRD, it is important to note that patients in ACCoRD had lower systolic BP at baseline than that achieved in the intense-control groups of either HoT 9 or uKPDs. 10 This factor suggests that the benefit observed in the intense-control groups of HoT and uKPDs was likely to be based on reducing systolic BP from a mean ≥160 mmHg at baseline to 144 mmHg, and that the benefit of reducing systolic BP from an average baseline value of 139 mmHg to 119 mmHg, as was observed in ACCoRD, is smaller. The normotensive population in ABCD is, among the patient groups studied in these trials, the one most similar to the ACCoRD population, in factors such as BP, age, and percentage of patients with CVD at baseline. In both of these studies, a small, though significant, reduction in the risk of stroke was observed in the intense-therapy groups. Table 3 summarizes analyses of achieved systolic and diastolic BP following BP lowering in patients with hypertension and diabetes. The Irbesartan Diabetic nephropathy Trial (IDnT) 43, 44 offers the opportunity to examine the effects of achieved BP on cardiovascular outcomes in a population of patients with hypertension and diabetes with nephropathy who were followed for 3 years. Progressively lower achieved systolic BP to 120 mmHg predicted a decrease in cardiovascular-related mortality and congestive heart failure, but not of mI. when REviEws patients were categorized according to achieved systolic BP of ≤120 mmHg (n = 53) or systolic BP >120 mmHg (n = 1,537), a significant increase in relative risk of allcause mortality as well as cardiovascular-related mortality was seen in the small group that achieved systolic BP of ≤120 mmHg. 44 Achieving diastolic BP <85 mmHg was associated with a trend to increased all-cause mortality, a significant increase in risk of mI, but a decrease in risk of stroke. Although only 29% of IDnT participants had CVD at baseline, when categorized according to achieved systolic BP, a higher fraction of patients in the ≤120 mmHg group had a history of CVD or congestive heart failure at baseline compared with those in the >120 mmHg group. 44 The International Verapamil sR/Trandolapril (InVEsT) study 45 also offers the opportunity to assess the influence of achieved systolic BP on cardio vascular outcomes in a unique population of patients with hypertension and diabetes (n = 6,400), all of whom had documented coronary artery disease at baseline and were followed for 3 years. InVEsT participants were categorized according to achievement of a systolic BP <130 mmHg (tight control) or 130 mmHg to <140 mmHg (usual control). 12 no difference was seen when comparing the tight-control and usual-control groups with regard to the rate of the primary outcome (first occurrence of all-cause death, nonfatal mI, or nonfatal stroke), nor was there any difference in the rates of nonfatal mI or nonfatal stroke when evaluated separately. However, a significant 8% increase was seen in the relative risk of all-cause mortality in the group with tight systolic control BP (P = 0.04). Extended follow-up of us participants in InVEsT, using information from the national Death Index, revealed that over a total of 10 years patients in the tight systolic control BP group had a 15% excess risk of all-cause mortality compared with those in the usual systolic control BP group. 12 This excess risk was concentrated among those with systolic BP <120 mmHg.
Analyses of achieved BP

Microvascular benefit of BP lowering
some of these studies also evaluated microvascular end points in patients with diabetes. In those receiving active treatment (perindopril and indapamide), investigators of ADVAnCE found a significant reduction in the development of microalbuminuria (P <0.0001), and a borderline significant reduction in the rate of new or worsening nephro pathy (P = 0.055). 38 However, no difference between the active and control groups was found in the rate of new or worsening retinopathy, visual deterioration, or new or worsening neuropathy. 38 In uKPDs, patients in the tight-control group had a 34% reduction in risk of deterioration of retinopathy (P = 0.0004), and a 47% reduction in risk of deterioration in visual acuity by three lines according to the Early Treatment of Diabetic Retinopathy study vision chart (P = 0.004), 10 although these microvascular benefits were not sustained during uKPDs post-trial follow-up. 39 In those patients with normo albuminuria or microalbuminuria enrolled in ABCD, BP lowering stabilized renal function in both groups; however, patients with overt albuminuria at baseline had a steady decline in creatinine clearance throughout the study regardless of BP reduction. 41 In ACCoRD, patients in the intensive-control group had significantly lower estimated glomerular filtration rate (P <0.001), more cases of elevated serum creatinine (P <0.001), and more cases of estimated glomerular filtration rate <30 ml/ min/1.73m 2 (P <0.001), although signifi cantly fewer cases of macroalbuminuria (P = 0.009). 11 In a substudy of ACCoRD on retinopathy, intensive BP lowering was not associated with reduction in the rate of progression of diabetic retinopathy. 46 Hypertension treatment guidelines systolic and diastolic treatment goals for patients with diabetes, according to the Joint national Committee on Detection, Evaluation, and Treatment of High Blood Pressure (JnC), as well as the achieved systolic and REviEws diastolic BP levels in the studies reviewed here, are summarized in Figure 1 . Before 1993, hypertension treatment guidelines did not specify different BP-lowering goals for those with or without diabetes, but rather recommended that all patients with hypertension be treated to a goal BP of <140/90 mmHg.
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In the fifth report of the JnC (JnC V), 4 published in 1993, and in JnC VI published in 1997, 5 the recom mended BP goal for patients with diabetes was <130/85 mmHg. Interestingly, no cited evidence-based data support this lower BP goal. It was not until 1998 that data from HoT 9 and uKPDs 10 were available, demon strating benefit from lower BP goals in patients with diabetes. In 2002, the American Diabetes Association recom mended that the BP treatment goal for patients with diabetes should be <130/80 mmHg; 28, 48 in 2003, JnC 7 confirmed this recommendation, although qualifying it by stating that "available data are somewhat sparse to justify the low target level of 130/80 mmHg". 6 In none of the studies conducted in patients with hyper tension and diabetes before the publication of JnC 7 was a mean systolic BP goal of 130 mmHg actually achieved, although mean achieved diastolic BP was <85 mmHg in all of the studies. In 2007, the European society of Hypertension (EsH) and the European society of Cardiology (EsC) confirmed the recommendation of <130/80 mmHg in patients with diabetes in a joint publication. 7 However, a reappraisal of the European guidelines on hypertension management in 2009 pointed out that evidence favoring a systolic BP target <130 mmHg is almost nonexistent. 49 According to this reappraisal, the recommendation given to all patients with hypertension to lower systolic BP as much as possible below 140 mmHg seems realistic and prudent for patients with diabetes. 49 It was not until 2010, with the publication of ACCoRD 11 and InVEsT, 12 that data became available to evaluate the effects of lowering systolic BP to levels first recommended almost two decades earlier. As postulated in the European re appraisal, 49 findings from ACCoRD 11 and InVEsT 12 do not support the recommendation of a systolic BP goal <130 mmHg in patients with diabetes. In fact, the ACCoRD investigators write that "although it was not the intent of ACCoRD to test the BP goal of 130 mmHg that was recommended in the JnC 7, it would be difficult to argue that such a target would be better than a target of 140 mmHg, since even a BP goal of 120 mmHg did not confer benefit". 11 Although a reduction in the rate of fatal and nonfatal stroke was observed in the intensivecontrol group of ACCoRD, the overall rate of stroke was low in this contemporary population of patients with diabetes. we concur with the ACCoRD investigators in their opinion that a systolic BP target <130 mmHg is not justified by the currently available evidence, from ACCoRD or the other studies reviewed here.
Does choice of medication matter?
A thorough discussion of the available data regarding the outcomes of treatment with various antihypertensive medications is beyond the scope of this Review. However, a meta-analysis of 27 randomized trials that included 33,395 patients with diabetes concluded that risk of total major cardiovascular events was reduced to a comparable extent with the use of BP-lowering regimens based on ACE inhibitors, calcium antagonists, angiotensin-receptor blockers, and diuretic-β-blocker combinations. 50 on the basis of the evidence showing substantial similarity of antihypertensive agents from various classes in preventing cardiovascular outcomes in patients with diabetes, the 2007 EsH/EsC guidelines recommend the use of any agent capable of effectively lowering BP in these patients. 51 since the publication of this large meta-analysis, data from the cohort of patients with diabetes (n = 6,946) of the Avoiding Cardiovascular Events Through Combination Therapy in Patients living with systolic Hypertension (ACComPlIsH) study 52 have been published. Results from this study indicate significantly reduced risk of cardio vascular events in those patients with diabetes who are treated with a combination of a calcium antagonist plus an ACE inhibitor compared with in those treated with a combination of a thiazide diuretic plus an ACE inhibitor. 53 
A J-shaped curve relationship
The existence of a J-shaped curve reflecting the relationship between BP and cardiovascular outcomes has long been debated. several reports have shown low diastolic BP to be associated with an increased risk of cardiovascular events, including mortality, in patients aged >55-60 years and in those taking anti hypertensives. 54, 55 A meta-analysis published in 1991, in which data from 13 studies were summarized, did not show a consistent J-shaped relationship between treated BP and risk of stroke; however, a consistent J-shaped relationship All-cause mortality 8%
Abbreviations: BP, blood pressure; CvD, cardiovascular disease.
REviEws between the incidence of cardiac events and diastolic BP was observed. 56 Although this meta-analysis did not speci fically focus on patients with diabetes, this group of patients was included in the studies, and adjustment for diabetes status was part of the analyses. The J-shaped relationship was more marked in individuals with existing CVD, although it was also observed in patients without CVD. 56 Data from HoT do not suggest presence of a J-shaped curve with regard to BP and cardiovascular outcomes, 9 which has been the topic of some debate; 57, 58 however, only 6% of the overall HoT population had CVD at baseline, and lack of a J-shaped relationship might be a reflection of a population at low risk. Data from InVEsT, which only enrolled patients with coronary artery disease, showed the relationship between BP and cardiovascular outcomes to be J-shaped in the whole population analyzed 59 and in the cohort with diabetes in particular. 12, 60 The IDnT investigators also observed a robust J-shaped relationship between every decrease of 10 mmHg in diastolic BP and increased risk of mI, 44 confirming the association between BP and risk observed in the meta-analysis published previously. 56 Data from observational epidemiology studies of patients with hypertension and diabetes add information regarding the association of BP and mortality. An analysis of 1,294 patients with diabetes enrolled in the Botnia study 61 showed that systolic and diastolic BP correlated negatively with mortality after adjustment for risk factors; this correlation was most pronounced in patients with a history of CVD. The Zwolle outpatient Diabetes Project Integrating Available Care (ZoDIAC-12) study 62 demonstrated higher all-cause and cardio vascular-related mortality rates in very elderly patients (>75 years of age) with diabetes compared with younger patients with diabetes (60-75 years of age). Decreases of 10 mmHg in systolic or diastolic BP were associated with increases in mortality risk of 22% and 30%, respectively in the very elderly. However, in the group of younger ZoDIAC-12 patients, no relationship was found between BP and mortality. 62 After adjusting for confounders, the mortality risk increased by 16% and 24% for every 10 mmHg decrease in systolic and diastolic BP, respectively.
Baseline risk-important to consider?
Established guidelines for lowering BP in patients with diabetes are based on average results of trials evaluating the relative benefits of intensive BP control, and are not tailored to an individual's underlying CVD risk. 63 Guidelines implicitly assume all patients with diabetes to be at similarly high risk, and recommend that all patients in this group be treated aggressively; however, important, fundamental differences in patient characteristics exist and should be considered. sHEP 35 and syst-Eur 37 required patients to undergo a placebo run-in period before randomi zation that lasted 2-8 weeks, and thus reported very high baseline BP in the untreated state. HoT 9 did not require withdrawal of antihypertensive treatment before randomization, but only half of HoT participants were receiving treatment for hypertension at enrollment, 64 and baseline BP levels were similarly high. ACCoRD 11 participants are the most contemporary population of patients enrolled in a hypertension intervention trial. The trial included patients with a 10-year history of diabetes, systolic and diastolic BP that were well controlled at baseline (139/78 mmHg), and a reasonably well controlled chol esterol profile of lDl 110 mg/dl, HDl 51 mg/dl in women and 42 mg/dl in men, and triglycerides 147 mg/dl, which represents a population at fairly low risk, despite the presence of diabetes. In fact, the ACCoRD investigators state that the event rate in the less-intense-control group was 50% lower than expected, which they attribute to the frequent use of statins, as well as to patients with diabetes at higher risk who could possibly have been recruited in the ACCoRD lipid study instead. 11, 65 using monte Carlo methods to simulate a treat-totarget strategy in a population with diabetes from the national Health and nutrition survey III, targets of 100 mg/dl lDl and 130/80 mmHg BP were evaluated. 63 up to five titrations of statin therapy and eight titrations of antihypertensive therapy were investigated, and treatment-associated adverse effects and risks and burdens of polypharmacy were incorporated to simulate health outcomes. overall, the simulation revealed that treating to targets resulted in gains of 1.5 and 1.35 quality-adjusted life-years of lifetime treatment-related benefit for lDl and BP, respectively; however, most of the benefit was limited to the first few steps of medication intensification or to tight control for the limited group of patients at very high risk. Importantly, there was treatment-related disutility where intensification beyond the first step (in the case of lDl control) or third step (in the case of BP control) resulted in either limited benefit or net harm for patients at below-average risk. This finding led the investigators to conclude that the benefits and harms of aggressive risk factor modification vary widely across the population of individuals with diabetes in the usA. Therefore, depending on a patient's under lying risk of CVD, a personalized approach could maximize a patient's net benefit from treatment. 63 Although the mathematical models employed in this simulation contain assumptions and approaches that require validation, 26 the message is profound in an era in which the prevalence of diabetes is expected to reach 29 million in the usA alone by 2050. 66 Conclusions on the basis of available evidence from placebocontrolled trials, randomized trials, and achieved BP analyses, the target BP levels recommended in current guidelines (<130/80 mmHg) are not supported for the prevention of macrovascular outcomes in patients with diabetes. Consideration should be given not only to an individual's current BP level, but also to their underlying level of overall risk before assigning a BP treatment target. Current data support BP lowering to <140 mmHg in patients with and without diabetes. Additionally, other risk factors should be managed in each patient as appropriate, including smoking cessation, weight loss, and cholesterol management, to reduce overall long-term cardiovascular risk.
Review criteria
A search for original articles, reviews, and meta-analyses that focused on hypertension prevalence and treatment outcomes and diabetes was performed in MEDLINE and PubMed. The search terms used were "hypertension", "diabetes", "cardiovascular risk", and "guidelines". All papers identified were English-language, full-text papers and no time limits were set. The reference lists of identified articles were also searched for additional material.
